Road widening schemes in urban areas are often proposed as a solution to traffic congestion and as a means of stimulating economic growth. There is however clear evidence that new or expanded roads rapidly fill with either displaced or induced traffic, offsetting any short-term gains in eased traffic flows. What has not been addressed in any great detail is the impact of such schemes on air quality, with modelled impact predictions seldom validated by measurements after the expansion of road capacity. Construction activities are an important source of particulate matter (PM) into the atmosphere and can have a substantial temporary impact on air quality.
Background
Road widening schemes in urban areas are often proposed as a solution to traffic congestion and as a means of stimulating economic growth. There is however clear evidence that new or expanded roads rapidly fill with either displaced or induced traffic, offsetting any short-term gains in eased traffic flows. What has not been addressed in any great detail is the impact of such schemes on air quality, with modelled impact predictions seldom validated by measurements after the expansion of road capacity. Construction activities are an important source of particulate matter (PM) into the atmosphere and can have a substantial temporary impact on air quality.
This study aimed to quantify the impact on the pollution levels for PM 10 , PM 2.5 , NO X and NO 2 arising from extensive road works to re-develop the A206, Thames Road, in south-east London, as a dual carriageway. Additionally, particulate matter Oxidative Potential (OP) was also examined.
Methods
A unique pairing of air quality monitoring sites (AQMS) was placed in each side of the road in the centre of the construction area. All AQMSs were equipped with a TEOM PM 10 and PM 2.5 to monitor PM concentrations. Nitrogen oxides (NO X = NO + NO 2 ) were measured by chemiluminiscence by API 200E analyzers. Local measurements of wind speed and wind direction, temperature and humidity were also available. PM 10 and PM 2.5 OP was measured from samples at the site closer to a residential area. Annual mean traffic counts between 7.00 and 18.00 hours were provided by the Department for Transport (DfT) and Transport for London (TfL).
A source apportionment method was applied to distinguish PM 10 emitted by road traffic from that emitted by the construction activity using NO X as a tracer of traffic emissions. A dedicated fugitive construction PM 10 emissions factor (EF) was calculated by means of box modelling and compared with those commonly used in emissions inventories.
The construction works lasted between January 2006 and August 2007. In order to evaluate the impact on the air quality before, during and after the widening works, two periods of one year and seven months before and after the road works are also analyzed.
Results -Conclusions
Mean PM 10 increased during the construction period up to 15 µgm -3 during working hours compared to concentrations before the road works. The median EF for the construction activity was 0.0009 kgPM 10 m -2 month -1 , similar to that used in the UK emissions inventory (0.0007 kgPM 10 m -2 month -1
). Peaks of activity released 0.0105 kgPM 10 m -2 month -1 , 4 and 10 times smaller than the values used in the European and US inventories. After the completion of the widening there was an increase in all pollutants from the road during rush hour: 2-4 µgm -3 for PM 10 ; 1 µgm -3 for PM 2.5 ; (40 and 8 µgm -3 for NO X and NO 2 , respectively. NO 2 EU Limit Value was breached after the road development illustrating a notable deterioration in residential air quality. Additionally, PM 10 , but not PM 2.5 , glutathione dependent OP increased after the road was widened consistent with an increase in pro-oxidant components in the coarse particle mode, related to vehicle abrasion processes. These increased air pollution indices were associated with an increase in the number of cars, taxis and LGVs. Our data illustrates an important mismatch between modelled impact assessments and the measured reality after the completion of the scheme highlighting the need for post scheme assessments.
